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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate rejective vacuum chucking or unexaminable particle on the 
backside due to fluctuation of discoloring by machining the backside face of a wafer to be deposited 
with a film to have a specified contact angle and then performing epitaxial growth on the wafer. 
SOLUTION: The MP backside of a silicon wafer subjected to final RCA cleaning of silicon wafer 
production process is cleaned with aqueous solution of 1 wt.% hydrofluoric acid, for example, for 3 min 
at 25°C such that the backside has a contact angle of 30-60°, thus producing a wafer where the 
quantity of particle does not increase. When epitaxial growth is effected on the silicon wafer under 
specified conditions, discoloring on the rear side of the wafer can be prevented. The deposited wafer 
with a film is preferably subjected, on the backside thereof, to cleaning with hydroluoric acid within 10 
days before expitaxial growth and also subjected, preferably, to backing with H2 at 800°C or above 
within 10 days before epitaxial growth. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of an epitaxial silicon wafer of performing epitaxial growth to this 
wafer after processing the rear-face side front face of the wafer for [ formed membranes ] in the manufacture 
approach of the epitaxial silicon wafer which forms silicon with epitaxial growth on the front face of a 
silicon wafer so that it may become 30 degrees or more by the contact angle. 

[Claim 2] The manufacture approach of an epitaxial silicon wafer of performing fluoric acid washing to the 
rear- face side of the wafer for [ formed membranes ] within ten days before epitaxial growth in claim 1 . 
[Claim 3] The manufacture approach of an epitaxial silicon wafer of performing H2 BEKU to the wafer side 
side for [ formed membranes ] above 800 degrees C within ten days before epitaxial growth in claim 1 . 
[Claim 4] The wafer for materials of the epitaxial silicon wafer whose contact angle of a rear- face side front 
face it is the silicon wafer which is the material for epitaxial silicon wafers which forms silicon on a 
necessary front face with epitaxial growth, and is 30 degrees or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It originates in the discoloration nonuniformity generated since this invention relates 
to amelioration of the epitaxial silicon wafer used as a semiconductor material and appearances (surface 
roughness) on the back differ in an about several cm periphery part and the other central part from an edge. 
In order to cancel poor vacuum chucking and the particle inspection impossible on the back which become a 
problem with the epitaxial silicon wafer of a major diameter, It is related with the manufacture approach of 
the epitaxial silicon wafer which controls the oxide-film thickness of the rear- face side front face of the 
wafer before presenting epitaxial membrane formation in predetermined thickness, and discoloration 
nonuniformity does not generate at the rear face. 
[0002] 

[Description of the Prior Art] In order to come to use high energy ion injection for formation of a WELL 
diffusion layer and to make the junction depth shallower with detailed-izing of a semiconductor device in 
recent years, temperature of a device process has come to be performed at low temperature 1 000 degrees C 
or less. For this reason, although reducing the oxygen density of a substrate had been performed since 
oxygen out-diffusion did not fully happen but formation of DZ layer near the front face became difficult, it 
was difficult to control generating of the crystal defect near the front face completely. 
[0003] Many so-called silicon epitaxial wafers to today's high accumulation device which grew up the 
epitaxial layer of the high quality which does not include a crystal defect nearly completely on the silicon 
wafer from this situation have come to be used. 

[0004] Moreover, the conditions that it is very severe ten or less pieces are assumed [ 8 inches 0.2 
micrometers or more ] for 50 or less conditions to 0.1 micrometers or more, for example from application of 
the device manufacture Ruhr where the specification about the particle in which the silicon wafer used as 
the radical adheres to an epitaxial silicon wafer front face although enlargement is planned from today's 
diameter of 8 inch more than in the diameter of 12 inch is also more minute than today being planned. 
[0005] Then, application of mirror polishing of wafer both sides is considered as an approach of being 
satisfied with the basis of recognition that the rear- face side of a silicon wafer is the generation source of 
particle of the specification about the particle of the above-mentioned major-diameter silicon wafer. 
[0006] Conventionally the wafer used as an epitaxial silicon wafer About Slice -> wrapping -> etching from 
an ingot -> mirror polishing It is manufactured at a process. The above-mentioned process is received as a 
specification of the rear face. BE type of an etching processing riser, The PBS type which forms the 
polycrystalline silicon film in a rear- face side front face with a reduced pressure CVD method etc. after 
etching or mirror polishing, There is each type of the oxide-film type which forms Si02 film in a front face 
with an ordinary pressure CVD method etc., and MP type [ which is mirror-plane-ized by the same polish as 
a front- face side front face ] ** after etching or mirror polishing. 

[0007] The immersion type washing station which ages 1970 and is called RCA washing as the washing 
approach in the production process of a silicon wafer on the other hand is used and generalized. RCA 
washing is what puts two or more cleaning tanks in order, is immersed in a wafer in order, and performs a 
series of washing. First, a particle and the organic substance are removed by the APM (ammonia/hydrogen 
peroxide solution) tub. The metal incorporated by the natural oxidation film and oxide film which removed 
the penetrant remover with the rinse tank (QDR tub), and were generated in APM processing It removes by 
HF tub of diluted fluoric acid (HF/H2 OrDHF) or buffered fluoric acid (HF/NH4 F/H2 OiBHF). after a rinse 
tank removes a penetrant remover, remove surface heavy metal by the HPM (hydrochloric-acid/hydrogen 
peroxide solution) tub, and pass a rinse tank and the last rinse tank (FR tub) again — it dries by centrifugal 
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desiccation (SD). 

[0008] Moreover, although the oxide film of 1 OA - about 30A thin thickness is formed in the front face of a 
silicon wafer of the above-mentioned RCA washing, since a wafer front face may serve as hydrophobicity 
and contamination by particle may be produced if this is removed, the particle which adheres at the time of a 
rinse by maintaining at a hydrophilic property nothing [ using the dilution fluoric acid solution which carried 
out constant-rate mixing of pure water and the fluoric acid for the aforementioned diluted hydrofluoric acid 
treatment at the penetrant remover / washing and nothing ], and a wafer front face is decreased. 
[0009] 

[Problem(s) to be Solved by the Invention] Like ****, to be high degree of accuracy about the epitaxial 
silicon wafer of a major diameter, and to reduce and manufacture particle on the radical of application of the 
conventional technique, that surface roughness should make that whose surface roughness on the back was a 
maximum of about 150nm lnm or less by 12 inches MP type, is tried by the conventional 8 inch BE type. 
However, in each rear-face specification other than an oxide film type, appearances on the back differed in 
the about several cm periphery part and the other central part from the edge after epitaxial growth, and color 
nonuniformity had occurred. 

[0010] the result to which the artificer examined this color nonuniformity — the rear-face specification of 
which type of BE, PBS, and MP — also setting — a periphery part and a central part — a front face — the 
difference had occurred in description and, thereby, the exterior difference had occurred. Although the 
periphery partial front face was smooth in BE and MP, in the central part, irregularity with a height of about 
several nm had occurred on the front face. In PBS, the irregularity before and behind height of 1 micrometer 
had generated the central part on the front face of a periphery part to change not being seen, namely, color 
nonuniformity — a front face — being based on generating of a difference of description became clear. 
[001 1] Since chucking is not carried out to homogeneity in the smooth section and the rough section in the 
process which carries out vacuum chucking of the whole future rear face when nonuniformity is shown in 
surface roughness in a rear face as mentioned above, we are anxious about generating of the problem on 
which the surface smoothness of an epitaxial side gets worse. 

[0012] Moreover, since, as for a double-sided mirror-polishing wafer, the use for devices with a more high 
degree of integration is planned like the above-mentioned, particle inspection including a rear-face side is 
conducted. Although particle inspection is conducted with viewing under a spotlight, or a **** machine, the 
noise of the background will go up in the part which the dry area generated at the rear face, since it becomes 
impossible to detect the particle existence in it, particle inspection cannot be conducted, but it is expected 
that management of product quality becomes difficult. 

[0013] In the epitaxial silicon wafer, this invention originates in the discoloration nonuniformity generated 
since surface roughness on the back differs in an about several cm periphery part and the other central part 
from an edge, and aims at the manufacture approach of the epitaxial silicon wafer which can cancel that it 
becomes impossible particle inspecting [ of poor vacuum chucking which becomes a problem with the 
epitaxial silicon wafer of a major diameter, and a rear face ], and offer of the silicon wafer for those 
materials. 
[0014] 

[Means for Solving the Problem] When an artificer examines many things in an epitaxial silicon wafer about 
the cause which discoloration nonuniformity generates, in the production process in a wafer manufacturer 
Usually, although the front face of the membrane formation schedule of a wafer is defecated with hydrogen 
heating before epitaxial growth in an epitaxial membrane formation process after RCA washing and fluoric 
acid + ozone backwashing by water are performed as the last washing It notes that the rear-face side laid on 
a susceptor in an equipment furnace is not defecated partially. Variously The result of examination, When a 
rear- face side is defecated completely, as a result of it becoming clear that discoloration nonuniformity does 
not occur and adding examination to a detail further, by processing the rear- face front face of the silicon 
wafer in front of epitaxial growth into 30 degrees or more and 65 degrees or less by the contact angle 
Generating of discoloration nonuniformity could be controlled, the knowledge of the ****** which can 
attain the purpose was carried out, and this invention was completed. 

[0015] That is, in the manufacture approach of the epitaxial silicon wafer which forms silicon with epitaxial 
growth on the front face of a silicon wafer, this invention is the manufacture approach of an epitaxial silicon 
wafer of performing epitaxial growth to this wafer, after processing the rear-face side front face of the wafer 
for [ formed membranes ] so that it may become 30 degrees or more by the contact angle. 
[0016] Furthermore, in the above-mentioned manufacture approach, the approach characterized by 
performing H2 BEKU above 800 degrees C within ten days is collectively proposed before EPI growth to 
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the rear-face side of the approach that the processing approach is characterized by performing fluorine 
washing to the rear-face side of the wafer for [ formed membranes ] within ten days before EPI growth, and 
the wafer for [ formed membranes ]. 

[0017] Moreover, artificers are silicon wafers which are the materials for epitaxial silicon wafers which 
form silicon on a necessary front face with epitaxial growth, and propose the wafer for materials of the 
epitaxial silicon wafer whose contact angle of a rear-face side front face is 30 degrees or more. 
[0018] 

[Embodiment of the Invention] In a wafer production process, RCA washing and fluoric acid + ozone 
backwashing by water as the last washing are performed, and epitaxial membrane formation is usually 
performed after desiccation. In this invention, the mechanism that discoloration nonuniformity does not 
occur is considered as follows. 

[0019] Although the membrane formation schedule side side of a wafer is defecated by H2 BEKU in front 
of the epitaxial growth in an epitaxial process, since the wafer side side touches the wafer fixture in an 
epitaxial process, an etching reaction advances in a periphery part with substitution of gas, but more, in a 
central part, in order that gas may pile up, in order to approach a balanced presentation, advance of an 
etching reaction becomes slow. 

[0020] In BE and MP side, it is large micro smoothness [ the crystallinity / the crystallinity of silicon is high 
and ], a front face becomes smooth in the periphery part to which a silicon front face becomes clean, and it 
is detected as surface granularity nonuniformity in near the center which is hard to be etched. 
[0021] since [ moreover, ] it does not result in etching on the front face of silicon in a central part to etching 
of a silicon grain boundary advancing in a periphery part, and surface granularity increasing in an PBS side, 
since the grain boundary of silicon is easy to be etched — generating of a big surface dry area — not resulting 
~ a periphery part and a central part — setting — a front face — a difference arises in description. 
[0022] Then, by processing beforehand the wafer side side front face in front of epitaxial growth on a 
predetermined clarification side, generating of the color nonuniformity of the rear-face side front face in an 
epitaxial process can be controlled, and generating of color nonuniformity can be completely controlled by 
making a wafer side into 30 degrees or more by the contact angle especially. 

[0023] The material wafer for epitaxial silicon wafers which made the rear-face side front face of this wafer 
with 30 degrees or more by the contact angle is obtained by washing with a fluoric acid water solution 
within ten days before epitaxial growth. As fluoric acid washing conditions, the wafer concerned can be 
obtained by the 1 wt% water solution, 25 degrees C, and processing for 5 minutes or more, and processing 
conditions can be selected suitably, for example. 

[0024] Although the device with detailed processing within ten days before epitaxial growth is unknown, 
before [ 10th ], it is because generating of color nonuniformity is seen. 

[0025] Moreover, the wafer which the amount of particle does not increase can be manufactured by a wafer 
front face's serving as hydrophobicity in fluoric acid washing, and making a rear-face side front face into 30 
degrees or more and 60 degrees or less by the contact angle, although the amount of particle adhering to the 
front face after washing may increase. 

[0026] Moreover, the wafer by this invention can be obtained by putting a wafer side to H2 ambient 
atmosphere 800 degrees C or more 1 minute or more. Moreover, a rear- face side front face can be made into 
30 degrees or more according to a contact angle by the same processing using HF gas. The wafer which the 
amount of particle does not increase can be manufactured by similarly, selecting the processing time 
suitably and making a rear-face side front face into 30 degrees or more and 60 degrees or less by the contact 
angle. 

[0027] by giving epitaxial growth to the silicon wafer which made the rear-face side front face with 30 

degrees or more and 60 degrees or less by the contact angle by the above processing, and defecating 

beforehand to it, epitaxial growth is performed by the wafer cleaning before this process (etching) in the 

condition that there is no etching unevenness of a rear- face side front face, and this invention controls 

generating of the color nonuniformity concerned — things can be carried out. 

[0028] 

[Example] 

The lwt% fluoric acid water solution performed washing for the rear face of a 8 inch silicon wafer with MP 
rear face which performed RCA washing in the last washing of an example 1 silicon wafer production 
process for 3 minutes at 25 degrees C. By the ellipsomter, the rear-face side front face became 30 degrees in 
the contact angle. When epitaxial growth of the following conditions was performed to the obtained silicon 
wafer, the wafer which discoloration does not generate at the rear face was obtained. 
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[0029] it wafer-insertion-->-temperatxire-up- 

wafer-takes out, and it comes out, an epitaxial growth process is performed, and the monograph affair is as 
follows, a programming rate — for operation and EPIKISHARU growth temperature, 1 100 degrees C and Si 
source were [ 5 degrees C / sec, and wafer cleaning / 4 micrometer/min and the thickness of the H2 dilution 
SiHCB and a membrane formation rate ] 5 micrometers for 30 seconds about 100 degree-CH2 BEKU and 
HC1 ETCHI, and the temperature fall rate was 15 degrees C/sec. 

[0030] In the last washing of an example 2 silicon wafer production process, about the rear face of a 8 inch 
silicon wafer with the PBS rear face which performed fluoric acid + ozone backwashing by water, when the 
0.05wt% fluoric acid water solution performed washing for 10 minutes at 25 degrees C, the rear- face side 
front face became 35 degrees in the contact angle. When epitaxial growth of an example 1 was performed to 
the obtained silicon wafer, the wafer which has gloss with a uniform rear face was able to be obtained. 
[003 1 ] In the last washing of an example 3 silicon wafer production process, when the rear face of a 8 inch 
silicon wafer with BE rear face which performed fluoric acid + ozone backwashing by water was put to 
H21000-degree-C ambient atmosphere for 60 seconds, the rear- face side front face became 35 degrees in the 
contact angle. When epitaxial growth of an example 1 was performed to the obtained silicon wafer, the 
wafer which has gloss with a uniform rear face was able to be obtained. 

[0032] RCA washing was performed in the last washing of an example of comparison 1 silicon wafer 
production process. The rear- face side front face became 2 times in the contact angle. When epitaxial 
growth of an example 1 was performed to the 8 inch silicon wafer with this MP rear face, the color 
nonuniformity from which a color differs in about 140mm of centers and the other part occurred. 
[0033] RCA washing was performed in the last washing of an example of comparison 2 silicon wafer 
production process. The rear- face side front face became 2 times in the contact angle. When epitaxial 
growth of an example 1 was performed to the 8 inch silicon wafer with this PBS rear face, the color 
nonuniformity from which a color differs in about 130mm of centers and the other part occurred. 
[0034] In the last washing of an example of comparison 3 silicon wafer production process, fluoric acid + 
ozone backwashing by water was performed. The rear- face side front face became 20 degrees in the contact 
angle. When epitaxial growth of an example 1 was performed to the 8 inch silicon wafer with this BE rear 
face, the color nonuniformity from which a color differs in about 130mm of centers and the other part 
occurred. 
[0035] 

[Effect of the Invention] The epitaxial silicon wafer by this invention In order to defecate a rear- face side 
front face before epitaxial growth, the discoloration nonuniformity generated since surface roughness on the 
back differs in an about several cm periphery part and the other central part from an edge does not occur, but 
it originates in this discoloration nonuniformity. Poor vacuum chucking which becomes a problem with the 
epitaxial silicon wafer of a major diameter is prevented, and a particle inspection on the back is attained, and 
offer of the epitaxial silicon wafer by double-sided mirror-polishing finishing is enabled. 

[Translation done.] 
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